Rosiglitazone impedes Porphyromonas gingivalis-accelerated atherosclerosis by downregulating the TLR/NF-κB signaling pathway in atherosclerotic mice.
Porphyromonas gingivalis,a predominant periodontal pathogen, is known to accelerate atherosclerosis in hyperlipidemic animals via aberrant inflammatory responses. Peroxisome proliferator-activated receptor gamma (PPARγ) agonists have been reported to exert anti-inflammatory effects in vitro. The purpose of the present study was to investigate the potential protective role of the PPARγ agonist rosiglitazone in pathogen accelerated atherosclerosis in an apolipoprotein E-deficient (ApoE-/-) mouse model. ApoE-/- mice were inoculated intravenously with live P. gingivalis (strain 33277) or the buffer vehicle and treated with rosiglitazone or saline over a 10-week period. Their atherosclerotic status in aortic artery was assessed through histomorphometric analysis, inflammatory agent and lipid profiles in blood was determined by ELISA, and levels of relevant cytokines and Toll-like receptors (TLRs) in aortic tissues were evaluated using immunohistochemistry and quantitative PCR. P. gingivalis inoculation was associated with increased atherosclerotic plaque formation in the aorta and higher levels of serum pro-inflammatory cytokines (tumor necrosis factor-α, monocyte chemotactic protein-1 and interleukin-1β), but the serum lipid profile was not affected by P. gingivalis infection. Levels of tumor necrosis factor-α, monocyte chemotactic protein-1 intercellular cell adhesion molecule-1 and TLRs were higher in the aortic tissues of mice exposed to P. gingivalis, and activation of nuclear factor-κB was also observed. In both P. gingivalis-treated and -untreated ApoE-/- mice, rosiglitazone treatment was associated with less atherosclerotic plaque formation; lower serum inflammatory cytokines, total cholesterol, and low density lipoprotein cholesterol; higher levels of PPARγ, lower amounts of TLR2/4 and downregulated nuclear factor-κB activity in aortic tissues. These findings suggest that rosiglitazone mitigates or prevents P. gingivalis-accelerated atherosclerosis by inhibiting the inflammatory response via downregulation of the TLR/ nuclear factor-κB signaling pathway.